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(54) RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a resin composition using none of soft polyol compound, reactive softener, plasticizer, etc., 
having various problems, capable of forming a coating film having excellent flexibility. 
CONSTITUTION: This resin composition is obtained by combining a main agent composed of a fluorine- 
containing polyol compound with a curing agent containing a polyol-modified polyisocyanate in an amount of 
>60wt.% based on the total of polyisocyanate compounds. Since the fluorine-containing polyol compound can 
form a coating film excellent in slipperiness, wear resistance, stain resistance, weather resistance, chemical 
resistance, water resistance, water- vapor resistance and water repellence and the polyol-modified 
polyisocyanate can provide the coating film with sufficient flexibility, the coating film comprising the resin 
composition obtained by combining the compound with the polyisocyanate is excellent in these characteristics. 



CLAIMS 



[Claim(s)] 

[Claim 1]Base resin which contains a polyol compound containing fluorine in a molecule. 
A hardening agent of a polyisocyanate system. 

It is the resin composite provided with the above, and the above-mentioned hardening agent contains a 
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polyol denaturation thing of hexamethylene di-isocyanate at least, and the rate is characterized by being 
60weight % or more of a total amount of a polyisocyanate compound. 

[Claim 2]The resin composite according to claim 1 in which an electro-conductivity applying agent is 
added by base resin. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the resin composite used as a paint etc. 
[0002] 

[Description of the Prior Art]For example, in order to improve the slide nature of flexible parts, such as a 
rubber roller, abrasion resistance, dirt-proof nature, etc., applying to the surface of the above-mentioned 
parts the paint of a urethane resin system which consists of base resin which contains a polyol 
compound, for example, and a hardening agent of a polyisocyanate system is examined. Adding 
electro-conductivity applying agents, such as carbon black, in the above-mentioned paints, and giving 
conductivity at a coat to them is also examined. 

[0003]However, there was a problem of being easy to exfoliate when the coat which consists of a paint 
of the above-mentioned urethane resin system has insufficient pliability, and modification of parts cannot 
fully be followed, especially parts are changed repeatedly. In order to improve the pliability of a coat, it is 
possible to add a reactant softener and a plasticizer, using a flexible polyol compound. 
[0004]However, the kind is restricted and the former flexible polyol compound has the problem that the 
pliability of a coat cannot be adjusted freely. Generally a flexible polyol compound has the insufficient 
effect of improving slide nature, abrasion resistance, dirt-proof nature, etc., and also. There was also a 
problem that lightfastness, chemical resistance, a water resisting property, moisture resistance, and 
water repellence do not fall, or a volume specific resistance value was not stabilized in the case of a 
conductive paint since dispersibility, such as carbon black, is insufficient. 
[0005]On the other hand, in the method of adding a latter reactant softener and plasticizer, there was a 
problem that the pliability of a coat tends to receive environmental influence, such as temperature. 
When especially a plasticizer was used, there was also a possibility that the plasticizer concerned oozes 
out from a coat and that what is called bleeding might occur. The purpose of this invention is to provide 
the new resin composite which does not use the flexible polyol compound which has above various 
problems, a reactant softener, a plasticizer, etc., but can form the coat which was moreover excellent in 
pliability. 
[0006] 

[Means for Solving the Problem and its FunctionJA resin composite of this invention for solving an 
aforementioned problem, It is a resin composite which consists of base resin which contains a polyol 
compound containing fluorine in a molecule, and a hardening agent of a polyisocyanate system, The 
above-mentioned hardening agent contains a polyol denaturation thing of hexamethylene di-isocyanate 
at least, and the rate is characterized by being 60weight % or more of a total amount of a 
polyisocyanate compound. 

[0007]A resin composite of this invention of this Slide nature, abrasion resistance, dirt-proof nature, 
lightfastness, Base resin containing a polyol compound (henceforth "a fluorine-containing polyol 



D5JPH08-269156T 



3 



INMPT07160WOJP 



compound") which can form a coat excellent in chemical resistance, a water resisting property, moisture 
resistance, and water repellence and which contained fluorine in a molecule, A coat excellent in these 
characteristics can be formed because of what combined a hardening agent of a polyisocyanate system 
containing a polyol denaturation thing (henceforth "a polyol denaturation polyisocyanate") of 
hexamethylene di-isocyanate which can give sufficient pliability for a coat. 
[0008]ln this invention, it is also possible to use together a polyol denaturation polyisocyanate and a 
polyisocyanate which can form the usual hard coat as the above-mentioned hardening agent, and to 
adjust the pliability of a coat free. Since the above-mentioned base resin is excellent in the dispersibility 
of electro-conductivity applying agents, such as carbon black, in the case of a conductive paint, there is 
also an advantage that a volume specific resistance value is stabilized. 

[0009]Below, this invention is explained. A resin composite of this invention consists of base resin and a 
hardening agent, as mentioned above. Among these, base resin contains the above-mentioned fluorine- 
containing polyol compound. A fluorine-containing polyol compound refers to what contained fluorine at 
least into a molecule among various kinds of polyol compounds which generate and harden a 
polyisocyanate and a urethane bond in a hardening agent. 

[0010]As an example of this fluorine-containing polyol compound, although not limited to this, it is a 
tetrafluoroethylene vinyl ether copolymer, for example. [For example, trade name ZEFFLE GK-510 by 
Daikin Industries, LTD, trade name Lumiflon LF-601 by Asahi Glass Co, Ltd, trade name Fluonate K- 
702 grade by Dainippon Ink & Chemicals, Inc.] **** is raised. 

[001 1]Although base resin should just contain the above-mentioned fluorine-containing polyol 
compound, it may contain various kinds of ingredients if needed further. As other ingredients blended 
into base resin, although not limited to this, silicone resin containing a hydroxyl group or 
polytetrafluoroethylene resin (PTFE) is raised, for example into a molecule. 
[0012]Among these, silicone resin which contained a hydroxyl group in [ of the former ] a molecule, A 
polyisocyanate and a urethane bond are generated with a fluorine-containing polyol compound, and it is 
incorporated into a hardened material, and it is forgiving water repellence and slippage stable in a coat, 
and a thing of various grades of liquefied or a solid state is used as this silicone resin. There are what 
has liquefied itself, and a thing which dissolved silicone resin of a solid state with a suitable solvent in 
liquefied silicone resin, and any can also be adopted in this invention. 

[0013]Although loadings in particular of silicone resin are not limited, it is preferred that they are about 3- 
20 weight sections to fluorine-containing polyol compound 100 weight section. Loadings of silicone resin 
in less than a mentioned range. When there is a possibility that the addition effect may not fully be 
acquired and a mentioned range is exceeded conversely, Since a rate of a fluorine-containing polyol 
compound decreases relatively, there is a possibility of producing a fall of an effect by the fluorine- 
containing polyol compound concerned, i.e., slide nature, abrasion resistance, dirt-proof nature, 
lightfastness, chemical resistance, a water resisting property, moisture resistance, water repellence, etc. 
In the case of liquefied solvent type silicone resin, the above-mentioned blending ratio is a blending ratio 
of a nonvolatile matter (i.e., silicone resin itself) except a solvent. 

[0014]On the other hand, it is added in order to give slippage to a coat, and as this PTFE, each thing of 
various forms, such as powder, dispersion, and enamel, can use the latter PTFE. Although loadings in 
particular of PTFE are not limited, either, it is preferred that they are about 5-30 weight sections to 
fluorine-containing polyol compound 100 weight section. When there is a possibility that the addition 
effect may not fully be acquired for loadings of PTFE in less than a mentioned range and a mentioned 
range is exceeded conversely, there is a possibility of producing a problem that a fall of the pliability of a 
coat is caused or a coat becomes is easy to be polluted. In the case of dispersion and enamel, the 
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above-mentioned blending ratio is a blending ratio of solid content (i.e., PTFE itself). 
[0015]ln the case of a conductive resin composition, an electro-conductivity applying agent is blended 
with base resin. As an electro-conductivity applying agent, for example Carbon black, graphite, A 
composite material, carbon fiber, etc. to which metal was made to adhere are raised to metallic oxides 
(titanium oxide, a zinc oxide, oxidation tin, etc.), a conductive surface-active agent, a metal powder, and 
a carrier surface, and carbon black is especially used suitably in respect of the stability of a volume 
specific resistance value, etc. 

[0016]As carbon black, although a thing of various grades can be used, especially, it is points, such as 
the stability of a volume specific resistance value, and what has many oxygen contents is adopted 
suitably. It is also preferred to mix a thing with same small resistance with a large structure index 
considering points, such as the stability of a volume specific resistance value, and two or more sorts of 
what is [ resistance with a small structure index ] large, and to adjust resistance. 
[0017]Although not limited to this, as this carbon black Trade name legal (Regal)#400 by Cabot Corp. 
for example, same trade name Black Per Luce L by Cabot Corp. Trade name talker black #4500 by 
Tokai Carbon Co., Ltd., trade name pudding textile (Printex)XE2 made from TEGUSA, the trade name 
MANDAKU textile 975 by a Colombia carbon company, trade name Ketchen black EC made from Lion, 
etc. are raised. 

[0018]Although loadings of carbon black can be suitably changed according to a conductive grade (are 
they conductivity or semi-conductivity?) required of a coat, it is usually preferred that they are about 5- 
40 weight sections to fluorine-containing polyol compound 100 weight section. When conductivity with 
loadings of carbon black sufficient in less than a mentioned range is not obtained but a mentioned range 
is exceeded conversely, there is a possibility that the pliability of a coat may fall. 
[0019]Various additive agents other than each above-mentioned ingredient, such as stabilizer, a heat- 
resistant aging agent, and a bulking agent, may be blended with base resin. Base resin comprises 
dissolving or distributing each above-mentioned ingredient in a suitable solvent. A hardening agent of a 
polyisocyanate system which constitutes a resin composite with the above-mentioned base resin 
contains a polyol denaturation polyisocyanate at least, and the rate is limited to 60weight % or more of a 
total amount of a polyisocyanate compound. That is, when the whole polyisocyanate compound of a 
hardening agent is a polyol denaturation polyisocyanate, A case where it is a concomitant use system of 
the above-mentioned polyoi denaturation polyisocyanate and other polyisocyanates, and a rate of a 
polyol denaturation polyisocyanate is 60 weight % or more is included. 

[0020]ln a concomitant use system of a polyol denaturation polyisocyanate and other polyisocyanates, 
the pliability of a coat can be adjusted because a rate of a polyol denaturation polyisocyanate changes 
both blending ratio by 60weight % or more of within the limits. In a concomitant use system of a polyol 
denaturation polyisocyanate and other polyisocyanates, it is based on the following Reasons that a rate 
of a polyol denaturation polyisocyanate is limited to 60weight % or more. 
[0021]That is, an effect which gives pliability to a coat according [ a rate of a polyol denaturation 
polyisocyanate ] to the polyol denaturation polyisocyanate concerned in less than a mentioned range 
will not be acquired, but a coat will become firmly and weak. As for especially a rate of a polyol 
denaturation polyisocyanate in the above-mentioned concomitant use system, it is preferred that it is 70 
weight % or more also in a mentioned range. 

[0022]As the above-mentioned polyol denaturation polyisocyanate, various polyisocyanates which 
denaturalized hexamethylene di-isocyanate by a polyol can be used. As this polyol denaturation 
polyisocyanate, although not limited to this, the trade name duranate E402 by Asahi Chemical Industry 
Co., Ltd. and duranate E405 grade are raised. 



D5JPH08-269156T 



5 



INMPT07160WOJP 



[0023]As other polyisocyanates which may be used together with the above-mentioned polyol 
denaturation polyisocyanate, For example, various polyisocyanates, such as what carried out 
isocyanurate denaturation of the hexamethylene di-isocyanate, a thing which carried out buret 
denaturation, a thing which carried out urethane denaturation, and a thing which carried out denaturing 
alcohol, are raised. As other starting polyisocyanates, although not limited to this, for example Trade 
name duranate tPA-100 by Asahi Chemical Industry Co., Ltd., the duranate 24A, Trade name Oleth Tarr 
P-N5 grade the trade name coronate L made from Japanese Polyurethane, the coronate HL, the trade 
name bar knock D-750 by Dainippon Ink & Chemicals, Inc., trade name Sumi Durr N-75 made from 
Sumitomo Beyer Urethane, and by Mitsui Toatsu Chemicals, Inc. is raised. 
[0024]Base resin and a hardening agent The equivalent of a hydroxyl group of a fluorine-containing 
polyol compound in base resin, or the equivalent of the sum total of a hydroxyl group of a fluorine- 
containing polyol compound, and a hydroxyl group of silicone resin, It is good to set up a compounding 
ratio so that the equivalent of the sum total of an isocyanate group of a polyisocyanate in a hardening 
agent may be mostly in agreement. However, in order to facilitate combination work [ in a construction 
site ] more, When base resin and a hardening agent are blended by an integer ratio of for example, the 
1 :1st grade by a weight ratio, it is good to set up the equivalent of a hydroxyl group in base resin, and 
the equivalent of an isocyanate group in a hardening agent so that the equivalent of the above- 
mentioned hydroxyl group and the equivalent of an isocyanate group may be mostly in agreement. For 
that purpose, what is necessary is just to adjust concentration of a fluorine-containing polyol compound 
in base resin. 

[0025JA resin composite of this invention can be used for various uses. For example, it is suitably used 
as a paint which covers the surface of flexible parts, such as a rubber roller mentioned above, using the 
pliability, and in order to cover the surface of a flexible functional-parts article for [ various ] OA 
equipment as a conductive paint which added especially an electro-conductivity applying agent, it is 
used still more suitably. 

[0026]ln an image forming device which specifically used xerographies, such as an electrostatic copying 
machine, a laser beam printer, and a regular paper facsimile machine, for example, A charged roller or 
an electrification belt which is arranged so that it may contact on the surface of a photo conductor, and 
electrifies the surface of the photo conductor concerned uniformly, Paper is conveyed to a transfer roller 
which transfers a toner image formed on the surface of a photo conductor on the surfaces, such as 
paper, a transfer belt, or a photo conductor, and a resin composite of this invention is suitably used as a 
paint which covers the surfaces which take out paper after toner image transfer from a photo conductor, 
such as a roller of a conveyance system, or a belt. 

[0027]Although this roller and belt are formed at a flexible charge of a conductive rubber material, If a 
paint which consists of a resin composite of this invention in which conductivity was given to that surface 
by addition of an electro-conductivity applying agent is applied, a coat which consists of the paint 
concerned, Since it slides and excels in a sex, abrasion resistance, dirt-proof nature, chemical 
resistance, etc. as mentioned above, dirt by adhesion (filming) of a toner, a roller by friction, wear of a 
belt, etc. can be prevented certainly. 

[0028]And since the above-mentioned coat is excellent in a water resisting property, moisture 
resistance, water repellence, etc. while uniform conductivity is given to the whole coat by electro- 
conductivity applying agent combination like the above, it does not spoil the characteristic as a 
functional-parts article of a roller or a belt. For example, in the case of a charged roller or an 
electrification belt, since uniform electrostatic property and stable pliability are maintainable also to an 
environmental change, a quality picture with little punctate fogging etc. can be formed. 
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[0029]Since the above-mentioned coat is still more flexible, and modification of a roller and a belt can be 
followed and it does not exfoliate simply, it can continue at a long period of time, and an effect of 
preventing adhesion of the above-mentioned toner can be maintained. As uses other than the above, as 
covering for giving conductivity to rollers, such as various industrial machinery, an optical instrument, 
and home electronics, a belt, a seal, packing, etc., for example, Or it is suitably used using the slide 
nature of a coat, abrasion resistance, dirt-proof nature, etc. also as surface coating materials, such as a 
construction raw material, fibrin material, leather, synthetic leather, and various mold goods. 
[0030] 

[Working example]This invention is explained based on an embodiment and a comparative example 
below. 

A tetrafluoroethylene vinyl ether copolymer which is the polyol compound which contained fluorine in 
Embodiment 1 - the 4 <base resin l> molecule [Above trade name ZEFFLE GK-510] 100 weight and 
PTFE [Trade name Leblond L2 by Daikin Industries, LTD.] 20 weight sections and silicone resin which 
contained a hydroxyl group in a molecule [Trade name KR-21 1 made from Shin-etsu Chemistry] Eight 
weight sections and carbon black which is electro-conductivity applying agents [Above trade name 
Printex XE2] About ten weight sections, it is a dispersion machine in butyl acetate of 200 weight 
sections. Using a [big KEMI Japan trade name DISU par mat], for 20 minutes, it was made to distribute 
and the base resin I of volume specific resistance value 10 6 omega-cm was manufactured in revolving 
speed 3000r.p.m. 

[0031 ]And the above-mentioned base resin I was used as the resin composite of Embodiments 1-3 
combining each of following hardening agents. 

<Hardening agent i> Polyol denaturation isocyanate [The above-mentioned trade name duranate E405] 
was used as the hardening agent i. 

<Hardening agent ii> The polyol denaturation isocyanate 75 above-mentioned weight section and buret 
denaturation isocyanate [Trade name duranate 24A by Asahi Chemical Industry Co., Ltd.] What blended 
25 weight sections was used as the hardening agent ii. 

<Hardening agent iii> The polyol denaturation isocyanate 60 above-mentioned weight section and buret 
denaturation isocyanate [The above-mentioned trade name duranate 24A] What blended 40 weight 
sections was used as the hardening agent iii. 

<Hardening agent iv> The polyol denaturation isocyanate 75 above-mentioned weight section and 
isocyanurate denaturation isocyanate [Trade name duranate tPA-100 by Asahi Chemical Industry Co., 
Ltd.] What blended 25 weight sections was used as the hardening agent iv. 
[0032]The combination of base resin and a hardening agent is as follows. Following base resin and 
hardening agent were blended so that the equivalent of the hydroxyl group in base resin and the 
equivalent of the isocyanate group in a hardening agent might be set to 1:1, respectively, and they were 
used for each examination mentioned later. 

mmm 1 i \ 
mm&)2 i ii 

$m&}3 I iii 

mmw* i iv 

A tetrafluoroethylene vinyl ether copolymer which is the polyol compound which contained fluorine in 
Embodiment 5 - the 7 <base resin ll> molecule [Above trade name ZEFFLE GK-510] 100 weight and 
PTFE [Above-mentioned trade name Leblond L2] 20 weight sections and silicone resin which contained 
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a hydroxyl group in a molecule [Above trade name KR-21 1] Eight weight sections and carbon black 
which is electro-conductivity applying agents [Above trade name talker black #4500] About 25 weight 
sections, it is a dispersion machine in butyl acetate of 200 weight sections. Using [the above-mentioned 
trade name DISU par mat], for 20 minutes, it was made to distribute and the base resin II of volume 
specific resistance value 10 8 omega-cm was manufactured in revolving speed 3000r.p.m. 
[0033]And the above-mentioned base resin II was used as a resin composite of Embodiments 5-7 
combining the hardening agent i, ii, or iv among said each hardening agent. The combination of base 
resin and a hardening agent is as follows. Like a case of the point, following base resin and a hardening 
agent were blended so that the equivalent of a hydroxyl group in base resin and the equivalent of an 
isocyanate group in a hardening agent might be set to 1:1, respectively, and they were used for each 
examination mentioned later. 
[0034] 

%t£0)5 II i 

mmme n n 

SOW 7 II iv 

the comparative examples 1-3 - said base resin I was used as the resin composite of the comparative 
examples 1-3 combining each of following hardening agents. 

<Hardening agent v> Polyol denaturation isocyanate [The above-mentioned trade name duranate E405] 
50 weight sections and an isocyanurate denaturation isocyanate [Above trade name duranate tPA-100] 
What blended 50 weight sections was used as the hardening agent v. 

<Hardening agent vi> Buret denaturation isocyanate [The above-mentioned trade name duranate 24A] 
was used as the hardening agent vi. 

<Hardening agent vii> Isocyanurate denaturation isocyanate [Above trade name duranate tPA-100] was 
used as the hardening agent vii. 

[0035]The combination of base resin and a hardening agent is as follows. Like the case of the point, 
following base resin and hardening agent were blended so that the equivalent of the hydroxyl group in 
base resin and the equivalent of the isocyanate group in a hardening agent might be set to 1:1, 
respectively, and they were used for each examination mentioned later. 

m mm) 

tfctWJ 1 I v 
tfctWJ2 I vi 

JfctWIS I vii 

the comparative examples 4-6 - said base resin II was used as the resin composite of the comparative 
examples 4-6 combining each of above-mentioned hardening agent v-vii. 
[0036]The combination of base resin and a hardening agent is as follows. Like the case of the point, 
following base resin and hardening agent were blended so that the equivalent of the hydroxyl group in 
base resin and the equivalent of the isocyanate group in a hardening agent might be set to 1:1, 
respectively, and they were used for each examination mentioned later. 

tfe m mm) 

Jfc«fl|4 II v 
itmiS II vi 

Jfctfctoe ii vii 
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Acrylic polyol which is other polyol compounds which do not contain fluorine in the comparative example 
7 - the 12 <base resin lll> molecule [Trade name AROTAN P-84 by Nippon Shokubai Kagaku Kogyo 
Co., Ltd.] 100 weight sections and carbon black which is electro-conductivity applying agents [Above 
trade name Printex XE2] About ten weight sections, it is a dispersion machine in butyl acetate of 200 
weight sections. Using [the above-mentioned trade name DISU par mat], for 20 minutes, it was made to 
distribute and the base resin III of volume specific resistance value 10 6 omega-cm was manufactured in 
revolving speed 3000r.p.m. 

[0037]And the above-mentioned base resin III was used as the resin composite of the comparative 
examples 7-12 combining each hardening agent other than the hardening agent iii among said each 
hardening agent. The combination of base resin and a hardening agent is as follows. Like the case of 
the point, following base resin and hardening agent were blended so that the equivalent of the hydroxyl 
group in base resin and the equivalent of the isocyanate group in a hardening agent might be set to 1:1, 
respectively, and they were used for each examination mentioned later. 
[0038] 



\tm\i III i 

\mm% in ii 

mm* in iv 

ifc&MlO III v 

\mmn in vi 

mmi2 in vii 



Carbon black which is an electro-conductivity applying agent in [ of the comparative example 13 <base 
resin IV> toluene and isobutyl alcohol ] 1:2 mixed-solvent 200 weight section [Above trade name Printex 
XE2] Ten weight sections are added and it is a dispersion machine. It is acrylic silicone resin further 
using [the above-mentioned trade name DISU par mat] about what was distributed for 20 minutes in 
revolving speed 3000r.p.m. [The trade name A-9510 by Dainippon Ink & Chemicals, Inc.] It mixed with 
100 weight sections and the base resin IV of volume specific resistance value 10 7 omega-cm was 
manufactured. 

[0039]And about the above-mentioned base resin IV, it is a hardening agent. [Trade name BZ-1163 by 
Dainippon Ink & Chemicals, Inc.] It combined and was considered as the resin composite of the 
comparative example 1 3. Base resin and a hardening agent were blended so that the loadings of the 
hardening agent to acrylic-silicone-resin 100 weight section might serve as 25 weight sections, and they 
were used for each examination mentioned later. About the resin composite of each above-mentioned 
embodiment and a comparative example, each following examination was done and the characteristic 
was evaluated. 

Base resin and a hardening agent which constitute a resin composite of an elongation-after-fracture 
examination embodiment and a comparative example were blended at an aforementioned rate, 
respectively, and were applied on the surface of a release paper, it was made to harden at 1 1 0 ** for 2 
hours, and a 100-150-micrometer-thick coat was formed. Next, exfoliate from a release paper and this 
coat is cut in further predetermined size, After allowing to stand in a desiccator at a room temperature 
for 24 hours, the tensile elongation after fracture (%) was measured using a measuring device by 
Shimadzu Corp. (autograph AGS-500A) on speed-of-testing 20 mm/min, 20 mm of grip intervals, and 
conditions with a measurement temperature of 20 **. 
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Base resin and a hardening agent which constitute a resin composite of a water-repellent examination 
embodiment and a comparative example were blended at an aforementioned rate, respectively, it 
applied on the surface of a glass substrate using a bar coating machine, and after making it harden at 
1 10 ** for 2 hours and forming a 30-micrometer-thick coat, it allowed to stand at a room temperature for 
24 hours. 

[0040]A state of water crawling of the moment of taking it out from underwater after a glass substrate in 
which the above-mentioned coat was formed next was underwater immersed for seven days was 
observed visually, and the water repellence of a coat was evaluated in the five following steps. 
A: Waterdrop hardly remains. Water repellence, especially good. 
B: A portion which got wet slightly remains. Water-repellent fitness. 

[0041 ]C: It will be in the state where not less than about 50% of the whole got wet. Water repellence and 
** are poor. 

D: It will be in the state where not less than about 70% of the whole got wet. A water-repellent defect. 
E: It will be in the state where not less than about 80% of the whole got wet. Water repellence, 
especially poor. 

Blend the base resin and the hardening agent which constitute the resin composite of a bending-proof 
sex-test embodiment and a comparative example at an aforementioned rate, respectively, and they are 
applied to the surface of the elastic body layer board made of silicone resin (40mmx80mmx2mm) using 
a bar coating machine, It was made to harden at 1 10 ** for 2 hours, and the 30-micrometer-thick coat 
was formed. 

[0042]And the state of a coat at the time of bending the above-mentioned elastic body layer board on 
the way is observed visually, The crack was produced in the coat and what did not exfoliate what 
exfoliated simply although the small crack was produced in poor bending-proof [ x:] nature and a coat 
was evaluated as bending-proof [ O:] nature being good in bending-proof [ **:] nature, or a ** defect and 
the thing which did not produce a crack at all. The above-mentioned examination was first done under 
20 ** conditions, and the result examined again under -10 ** conditions about what was O. 
The base resin and the hardening agent which constitute the resin composite of a dirt-proof sex-test 
embodiment and a comparative example were blended at an aforementioned rate, respectively, it 
applied on the surface of the glass substrate using the bar coating machine, and after making it harden 
at 1 10 ** for 2 hours and forming a 30-micrometer-thick coat, it allowed to stand at the room 
temperature for 24 hours. 

[0043]Next, it is a magic marker to the above-mentioned film surface. After applying [a trade name 
made from Magic marker Original house] and neglecting it at 20 ** for 2 hours, it wiped off with toluene. 
And a state of a coat after wiping was observed visually and the dirt-proof nature of a coat was 
evaluated in the five following steps. 

A: Wipe and marks are completely nothing. Dirt-proof nature, especially fitness. 

[0044JB: Although it wipes slightly and marks remain, it is hardly conspicuous. Dirt-proof nature fitness. 

C: Wipe and marks remain for a while. Dirt-proof nature and ** are poor. 

D: Wiped-off marks are accepted clearly. Poor dirt-proof nature 

E: Even if it wipes off, it cannot take. Dirt-proof nature, especially a defect. 

#144 copper plate specified to JIS G 3141 is used as a gloss retention measurement board, and it is a 

commercial epoxide primer to the surface of this copper plate. [Trade name Epila Ito #1000 primer by 

TOHPE CORP.] After forming a primer layer with a thickness [ ** and others ] of 20 micrometers, it 

allowed to stand at a room temperature for 24 hours. After repeating this work twice, performing it and 

forming a primer layer with a sum total thickness of 40 micrometers, on it, blend base resin and a 
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hardening agent which constitute a resin composite of an embodiment and a comparative example at an 
aforementioned rate, respectively, and they are applied using a bar coating machine, It was made to 
harden at 1 10 ** for 2 hours, a 35-micrometer-thick coat was formed, and it allowed to stand at a room 
temperature further for 24 hours. 

[0045]Next, it is an accelerated weathering machine about the above-mentioned coat. It asked for the 
gloss retention (%) of the coat before and behind an examination, after carrying out promotion 
degradation for 1000 hours using [QUV by Suga Test Instruments Co., Ltd.]. The above result is shown 
in Table 1. 
[0046] 
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[0047]Next, among each above-mentioned embodiment and a comparative example, about the resin 
composite of Embodiment 1 and the comparative examples 7 and 13, each of following examinations 
were done and the characteristic was evaluated further. 

#144 copper plate specified to JIS G 3141 is used as a film-properties testing board, and it is a 
commercial epoxide primer to the surface of this copper plate. [The trade name Epila Ito #1000 above- 
mentioned primer] After forming a primer layer with a thickness [ ** and others ] of 30 micrometers, it 
allowed to stand at the room temperature for 24 hours. After repeating this work twice, performing it and 
forming a primer layer with a sum total thickness of 60 micrometers, on it, blend the base resin and the 
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hardening agent which constitute the resin composite of an embodiment and a comparative example at 
an aforementioned rate, respectively, and they are applied using a bar coating machine, It was made to 
harden at 1 10 ** for 2 hours, the 35-micrometer-thick coat was formed, and it allowed to stand at the 
room temperature further for 24 hours. 

[0048]Next, according to the method of JIS K 5400 "paint commercial-test method" printing, 60-degree 
specular gloss measurement of the above-mentioned coat, a shock-proof examination (the B method), a 
pencil scratch test, a cross cut test, an accelerated weathering test, and Erichsen value measurement 
were performed. The conditions of the shock-proof examination were the paths 1/2phi of a die, the 
weight of 500 g of weight, and fall 50 cm in height. And that to which that where neither a crack nor 
peeling was made in modification by a shock at the coat was made as for O, a crack, or peeling was 
evaluated as x. 

[0049]Trade name YUNI by Mitsubishi Pencil Co., Ltd. was used for the pencil scratch test. The result of 
the cross cut test evaluated [ that whose evaluation point specified to above-mentioned JIS K 
5400"paint commercial-test method" is ten points or eight points ] the thing of **, two points, or zero 
point for the thing of O, six points, or four points as x. The sunshine weatherometer was used for the 
accelerated weathering test, and test time was made into 3000 hours. And **, the mud crack, the perfect 
gloss surface sink, and the all-out blister were seen in what O, a gloss surface sink, partial discoloration, 
or a partial blister was regarded as in what change was not regarded as by the appearance of film, and 
what has a remarkable change of appearance was evaluated as x. 
[0050]Furthermore, the conditions of Erichsen value measurement were considered as a part for 
extrusion rate/of 5 mm of a steel ball. And the extrusion distance of the steel ball which a crack and 
peeling produced was recorded on the coat as an Erichsen value by modification by extrusion of a steel 
ball. 

#144 copper plate specified to JIS G 3141 is used as a chemical corrosion resistance test board, and it 
is a commercial epoxide primer to the surface of this copper plate. [The trade name Epila Ito #1000 
above-mentioned primer] After forming a primer layer with a thickness [ ** and others ] of 30 
micrometers, it allowed to stand at the room temperature for 24 hours. After repeating this work twice, 
performing it and forming a primer layer with a sum total thickness of 60 micrometers, on it, blend the 
base resin and the hardening agent which constitute the resin composite of an embodiment and a 
comparative example at an aforementioned rate, respectively, and they are applied using a bar coating 
machine, It was made to harden at 110** for 2 hours, the 35-micrometer-thick coat was formed, and it 
allowed to stand at the room temperature further for 24 hours. 

[0051 ]The tolerance at the time of next the above-mentioned coat being immersed in each medicine 
shown in Table 2 was evaluated. About fluoric acid, 40% fluoric acid, and 50% fluoric acid, immersion 
conditions 30% A room temperature, About sulfuric acid, 1 hour and 60% A room temperature, 24 hours 
(60% sulfuric acid I), or 60 **, About nitric acid, 35% concentrated hydrochloric acid, and 50% acetic 
acid, a room temperature and 14 days were taken [ hydrogen peroxide / caustic alkali of sodium and / 
10% ] a room temperature, 2 hours, and 10% 2 hours (60% sulfuric acid II) and 50%, and they could be 
a room temperature and 24 hours about the organic solvent. 

[0052]And although O and some remains of droplet were seen, what change was not regarded as by 
the appearance of film, **, the mud crack, the perfect gloss surface sink, and the all-out blister were 
seen in what O, a gloss surface sink, partial discoloration, or a partial blister was regarded as in what 
causes no inconvenience practically, and what has a remarkable change of appearance was evaluated 
as x. The above result is shown in Table 2. 
[0053] 
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[Table 2] 
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[0054]Next, blend the base resin and the hardening agent which constitute the resin composite of 
Embodiment 1 among said each embodiment at a rate of 1:1 by a weight ratio, respectively, and they 
are applied to the surface of a glass substrate (160 mm x 120 mm) using a bar coating machine, After 
making it harden at 1 10 ** for 2 hours and forming a coat (1 1 micrometers in thickness, 22 micrometers, 
or 37 micrometers), it allowed to stand at the room temperature for 24 hours. 
[0055]And the intersection (position of ** in a figure) of the center line (the alternate long and short dash 
line in a figure shows) by the side of a long side of the coat 2 formed in the surface of the glass 
substrate 1 as shown in drawing 1 . and the center line (the two-dot chain line in a figure shows) by the 
side of a shorter side, The position (position of ** in a figure, and **) of the shorter side of the glass 
substrate 1 on the center line by the side of a shorter side to the 25-mm inside, The surface resistance 
value of the coat 2 in the position (position of ** in a figure and **) of the 20-mm inside was measured 
using trade name Hy Leicester MCP by Mitsubishi Petrochemical Co, Ltd. from the long side of the 
glass substrate 1 on the center line by the side of a long side. While calculating the average value of the 
surface resistance value in each above-mentioned position, the variation from average value of the 
surface resistance value in each position was calculated. 

[0056]While it was taken out from underwater after the glass substrate in which the above-mentioned 
coat was formed next was underwater immersed for seven days, and measuring the surface resistance 
value of the same position similarly and calculating the average value of the surface resistance value in 
each position, the variation from average value of the surface resistance value in each position was 
calculated. The difference of the average value of the resistance before and behind immersion was also 
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calculated. The above result is shown in Table 3. 

[0057] 

[Table 3] 
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[0058] 

[Effect of the InventionJAs mentioned above, as explained in full detail, the resin composite of this 
invention, The base resin containing the fluorine-containing polyol compound which can form the coat 
excellent in slide nature, abrasion resistance, dirt-proof nature, lightfastness, chemical resistance, a 
water resisting property, moisture resistance, and water repellence, The coat excellent in these 
characteristics can be formed because of what combined the hardening agent which contains the polyol 
denaturation polyisocyanate which can give sufficient pliability for a coat at 60weight % or more of a rate 
of the total amount of a polyisocyanate compound. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1 1 It is a top view in the coat which consists of a resin composite of the embodiment of this 
invention showing the measuring point of a surface resistance value. 
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[Drawing 11 
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